Abstract Three-activated carbon aerogels were synthesized by CO 2 activation of the materials prepared by the polycondensation of resorcinol and formaldehyde mixtures followed by supercritical drying. The obtained carbon aerogels were characterized and used as electrode materials for the electrosorption of sodium phosphate and nitrate. X-ray diffraction and Raman spectroscopy showed the dependence of the structural ordering of the aerogels with the resorcinol/ catalyst ratio and the extent of activation. The electrosorption capacitance evaluated by cyclic voltammetry revealed large values for the activated samples containing a large contribution of mesopores, regardless the electrolyte salt. Due to an adequate combination of chemical and porous features, the desalting capacity of the activated carbon aerogel electrodes exceeded that of the as-prepared materials. The evaluation of the kinetic properties by chronocoulometric relaxation and impedance spectroscopy showed a decrease of time constant and resistances for highly mesoporous activated samples. A high deionization capacity and fast electrode discharge was detected for the deionization of sodium nitrate on the highly mesoporous activated aerogel. Data also showed the efficient electrosorption of ionic species on consecutive charge/discharge cycles, confirming the stability of the aerogel electrodes at the high applied potentials.
Introduction
Much attention has been paid on structurally disordered carbons as materials with interesting properties for energy storage and environmental applications [1] [2] [3] . Their suitable electrical and thermal conductivity, adequate corrosion resistance, low thermal expansion coefficients, low densities, and low elasticity make them outstanding materials that can be produced at low cost and high purities for technological uses. High porosity can be achieved by selecting appropriate synthesis routes which allow controlling the microstructure at the nanometer scale. Also, activation processes can be applied to increase the pore volumes and adjust the pore size distribution, with porosity values easily exceeding 80 % and surface areas as high as 2,000 m 2 g -1 . Most commonly, activation processes consist of a partial burn-off of the amorphous carbon under mild oxidation conditions. For this purpose, various procedures including physical activation using CO 2 or steam and chemical activation with hydroxides and carbonates are usually performed [4] . These highly porous carbons are especially interesting for their use as electrodes in electrosorption processes [5, 6] .
When a voltage is applied between two porous carbon electrodes immersed in an inert electrolyte, an electrical double layer is formed at the interface of each electrode.
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The electro-assisted removal of ionic compounds is based on the separation of the charged species at the electrode/ electrolyte interface due to electrostatic interactions. Thus, the charged species in the solution move to and are held on the opposite-charged electrode surface. The electroadsorption/desorption cycles are highly reversible due to the electrostatic nature of the interactions existing between the electrodes and the electrolytic solution. Based on this mechanism, large surface area electrodes are required for achieving high desalting capacities. Pore size is also important since the adsorption of large solvated ions into small pores could be considered as a limitation of the deionization process [7] . Otherwise, the concept of an electric double layer formed by solvated ions adsorbed on sub-nanometer size pores cannot be strictly applied [8, 9] .
Although studies on the electrosorption of ions were initiated several decades ago, advances on this technology have remained somewhat behind due to the lack of adequate electrode materials. For their versatility of forms and structures, a large number of carbon materials are currently being researched to optimize their electroadsorptive properties, including carbon fibers and nanotubes [10, 11] , carbon cloths [12] , carbide-derived carbons [13] , graphene [14] , activated carbons [15] , carbon aerogels [16] , and templated carbon [17] . Besides, hierarchical porous carbon has also been evaluated as promising materials for capacitive deionization [18, 19] . Due to a unique combination of physicochemical and structural properties, that may be conveniently adapted during the synthesis and processing, carbon aerogels possess great potential and versatility as electrodes in electrochemical applications [20, 21] . Carbon aerogels are particularly interesting electrode materials as the supercritical drying leads to a better preservation of the pore structure of the polymerized gel, due to the lack of interfacial tensions during drying.
The objective of this work was to investigate the electrochemical behavior of micro/mesoporous activated carbon aerogels prepared using different resorcinol/catalyst ratios as electrodes for the removal of ions (i.e., phosphates and nitrates). The desalting capacity of the activated aerogels has been compared to that of the aerogels prepared from the polycondensation of resorcinol and formaldehyde. The structural and morphological properties of the electrode materials have been characterized and the capacitive behavior has been determined by voltammetric and impedance analysis. Phosphates and nitrates are ionic species included in fertilizers, thus posing a great long-term environmental impact to groundwater pollution due to agricultural activities [22] . Although many studies report the electrosorption of ions in carbon electrodes, including aerogels, scarce studies focus on the electro-assisted removal of these anions [23] .
Experimental section

Materials preparation
Three carbon aerogels were synthesized by the sol-gel polymerization method reported by Pekala [24] . Resorcinol (R) and formaldehyde (F) were dissolved in water (W), and sodium carbonate was added as a catalyst (C). Three resorcinol/catalyst (R/C) ratios were fixed (i.e., 200, 400 and 600) in order to obtain aerogels with different porous structures. Otherwise, the R/F molar ratio was set at 0.5, and the R/W at 0.06. The precursors were mixed in sealed glass moulds under magnetic stirring and allowed to undergo gelation and aging in an oven at 40°C for 24 h and 70°C for 120 h. Subsequently a controlled wateracetone exchange was carried out, and then the samples were dried under CO 2 supercritical conditions. Finally, the aerogels were pyrolysed at 800°C under nitrogen atmosphere with a controlled heating program (i.e., heating rate 2°C min -1 up to 400°C and hold for 60 min followed by heating up to 800°C and hold for 60 min) [25] . For the sake of clarity, the pyrolyzed samples will be named as CAGXP, where X is the corresponding R/C value. A second batch of samples was prepared by activation under a CO 2 stream at 800°C for 2 h. These samples will be named as CAGXA.
Structural and textural characterization
X-Ray diffraction (XRD) patterns were recorded with a Siemens D500 diffractometer furnished with Cu Ka radiation and a graphite monochromator. The baseline was corrected and the Lorentz and polarization factor was applied before the determination of the line width and the position of the reflections. The pore structure of the carbon aerogels was characterized by N 2 adsorption-desorption isotherms at -196°C (ASAP 2010, Micromeritics). The carbon aerogels were previously outgassed under primary vacuum at 120°C overnight (heating ramp of 2°C min -1 ). The specific surface area, S BET , and total pore volume, V T , were calculated from the isotherms. The pore size distributions were calculated by using the density functional theory (DFT) approach; the micropore volume was also evaluated by the DR method [26] . The Raman spectra were acquired with a Renishaw Raman instrument (InVia Raman Microscope), equipped with a Leica microscope. Spectra were obtained by excitation with green laser light (532 nm) in the range between 1000 and 2000 cm -1 . Fitting of the spectra was performed with the help of the Peakfit v. 4.11 software package. The chemical state and compositions of activated carbon aerogels were analyzed by using an X-ray Photoelectron Spectrometer (XPS, SPECS Phobios 150MCD) with Al K source and a chamber pressure of 4 9 10 -9 mbar. Powdered samples were deposited as thin film samples on a holder and subjected to high vacuum overnight. Binding energies were referenced to the C 1s line of the adventitious carbon located at 284.6 eV. The deconvolution of the spectra was performed using the Casa XPS software.
Electrochemical response
Electrochemical measurements were performed in threeelectrode Swagelok TM type cells. The working electrode consisted of a mixture of active material (70 %), Superior graphite (20 %), and PVDF binder (10 %). The powdered samples were slurried in N-methyl pyrrolidone to yield a paste which was subsequently spread on a 13-mm titanium disk. A Hg/Hg 2 SO 4 and a platinum wire were, respectively, used as reference and counter electrode. The electrodes were dried at 70°C overnight. The electrode was cooled and impregnated with the electrolyte solution before being assembled into the cell. The electrolyte solutions were prepared by dissolving NaNO 3 and Na 2 HPO 4 /NaH 2 PO 4 in deionized water at 0.1 M. The use of a Na 2 HPO 4 /NaH 2 PO 4 was intended to keep pH at the value of pH 7. The electrochemical measurements were controlled with a Biologic VMP multichannel potentiostat. Cyclic voltammetry experiments were conducted between -0.5 and ?0.5 V versus the reference electrode for several sweep rates ranging from 0.5 to 10 mV s -1 . The capacitance of each electrode was calculated from the voltammograms using the relationship C = I / (v*m), where I (mA) is the average current in the applied potential window, v is the applied sweep rate in mV s -1 , and m is the mass of the electrode (normalized capacitance per unit mass of electrode). Chronocoulometric curves were performed by inducing a potentiostatic pulse of 300 mV versus Hg/Hg 2 SO 4 for 120 s and recording the transient current.
Electrochemical impedance spectroscopy (EIS) was a helpful technique to analyze the kinetic response of the electrosorption reaction. These measurements were recorded in an Autolab PGSTAT12 system, using an AC voltage signal of 5 mV vs equilibrium potential (i.e., open circuit potential, which ranged from 0.4 to 0.6 V vs reference electrode), over the frequency range 25 kHz to 10 mHz at the equilibrium potential.
Capacitive deionization experiments were developed by using two monolithic aerogel electrodes previously polished to achieve a flat surface ensuring a good contact. The monoliths were previously washed in deionized water for 30 min and then were vacuum impregnated with the electrolyte. They were sandwiched between titanium current collectors using two Whatman glass GF/A fiber sheets as a separator. This symmetric cell was assembled in a bath cell containing 17 mL of the electrolyte under continuous stirring to avoid mass transfer restrictions from the bulk solution. The deionization experiment was carried out by applying a potentiostatic pulse of 1.2 V for 150 min. Then, the discharge of the electrode was undergone at 0 V for the same period of time. A conductivity meter was used to monitor the change in the ionic concentration. Concentration values were calculated by previously recording a conductivity-concentration plot for each salt.
Results and discussion
Structural characterization of the aerogels
A series of carbon aerogels prepared using different R/C ratio were prepared and subjected to pyrolysis (series P) and activation in CO 2 (series A). Information about the structural properties of the synthesized materials was by XRD and Raman spectroscopy, shown in Figs. 1 and 2, respectively. The common features of XRD patterns are two broadened bands located at ca. 22.1 and ca. 44.5°(2h), ascribable to the (002) and (100) reflections, respectively, both characteristic of disordered carbons. However, the reflection at 44.5°was rather marked and well-defined, indicating that despite the low structural ordering of the aerogels, there is an important contribution of domains of a graphitic structure. This is an unusual characteristic of nanoporous carbon materials synthesized at low temperatures. The first-order Raman spectra of the disordered carbons exhibited two highly broadened and overlapped bands in the region between 1000 and 2000 cm -1 . The parameters obtained from deconvolution of the spectra are compiled in Table 1 . According to the literature, G band at ca. 1580 cm -1 is ascribed to a Raman-allowed E 2g resulting from to 'in plane' displacement of carbon atoms strongly coupled in the hexagonal sheets [27, 28] . A second maximum is observed at ca. 1350 cm -1 and named as 'disorder-induced' or D1 mode. It is commonly ascribed to the lack of a long range translation symmetry what breaks the k-momentum conservation rule [29] . An asymmetry of the G band is observed and resolved by adding a D2 lorentzian curve to the spectrum fitting [30] . The D2 band is usually ascribed to a lattice vibration involving graphene layers which are not directly sandwiched between two other graphene layers [31] . An additional Gaussian component was added at ca. 1495 cm -1 , designated as D3 band and correlated to amorphous sp 2 -bonded forms of carbon. Particularly, disordered carbons located at interstitial defects [32] . The peak at ca. 1310 cm -1 exhibits a shoulder at ca. 1160 cm -1 , commonly named as D4 [33] , attributed to sp 2 -sp 3 bonds or C-C and C=C stretching vibrations of polyene-like structures in Raman spectra of flame soot.
The lowest v 2 values were achieved for the fitting of G and D2 signals to Lorentzian shapes and D1, D2 ,and D3 to Gaussian shapes. Table 1 clearly shows that widths of D1 and G bands are lower for the activated than for pyrolyzed aerogels. Moreover, the D1/G band intensity ratio also decreased upon activation of the samples, particularly for R/C = 400. In addition, a non negligible decrease in the I D1 /I G ratio is observed when the R/C value increased in both activated and pyrolyzed aerogels. These trends indicate a dependence of the structure order with the R/C ratio, suggesting that high contents of resorcinol favor the formation of slightly more ordered carbon structures.
A semi-quantitative measurement of the functional groups attached to the aerogel surface can be determined by themogravimetric measurements in Ar atmosphere (Fig. 3) . Besides the mass loss below 200°C due to the moisture retained in the pore network or the samples, a slight loss between 200 and 400°C is observed for the pyrolyzed aerogel, indicating the presence of volatiles remaining in the sample. Above 700°C, the activated Table 1 Raman shift and width values for the D1 and G bands calculated from the deconvoluted spectra sample showed a non negligible weight loss likely due to the decomposition of surface groups incorporated during the activation. The functionalization of the activated gels was further explored by recording the XPS spectra at the C1s and O1s levels (Fig. 4) . The contribution of oxygen linked to carbon was found in the C1s spectra as C-O (285.6 ± 0.2 eV), C=O (287 ± 0.1 eV), and O=C-O (288.7 ± 0.3 eV) (Fig. 4a, c, e) [34] . The overall contribution of the oxygenated groups increased mainly for CAG200A. This result can be correlated to the larger surface area of the latter sample. The relative contribution of the C-O signal increased from 25.1 % for CAG600A to 35.1 % for CAG200A. Likewise, the contribution of C=O groups to the spectrum profiles increased when the R/C ratio decreased. This tendency was evidenced by the O1s spectra (Fig. 4b, d, f) . These spectra are decomposed in two components at (532.1 ± 0.4 eV) and (533.5 ± 0.4 eV), attributed to C-O and C=O groups. The relative contribution of the single bond C-O groups progressively decreased from 54.2 % for CAG600A to 36.6 % for CAG200A, while an opposite tendency was observed for the signal of C=O. Otherwise, the contribution of O=C-O groups in the C1s spectra slightly decreased for CAG200A and CAG400A. The removal efficiency of inorganic salts has been directly correlated to the abundance of functionalized groups at the surface of carbon aerogels as a result of the improvement of the ion adsorption at the electric double layer and the electron transfer by Faradaic reaction [35] .
Textural characterization of the aerogels
The analysis of the textural properties of pyrolyzed and activated aerogels was performed by recording the nitrogen adsorption isotherms at -196°C (Fig. 5) . All the isotherms (with the exception of CAG600A) can be classified as type IV according to BDDT classification, regardless the R/C ratio or the final thermal treatment (pyrolysis or activation). Samples displayed large adsorbed volumes at relative pressures below 0.2, indicating the presence of microporosity. Additionally, characteristic hysteresis loops above relative pressures p/p 0 0.6 were also obtained, indicating the presence of large (meso)pores. A large hysteresis loop (type H2) was observed for sample CAG200, attributed to samples with large pores presenting kinetic constrictions (i.e., ink-bottle shaped mesopores) [26] . In contrast, samples CAG400 and CAG600 showed smaller hysteresis loops shifted toward relative pressure close to unity. This indicates that very high R/C ratios favor the enlargement of mesopores; however, given the lower pore volumes corresponding to the hysteresis loop, it seems that there also occurs a slight collapse of the mesoporous structure for high R/C values.
The corresponding BET surface areas and additional porosity parameters are summarized in Table 2 . For the non-activated aerogels, similar surface area values were obtained regardless the R/C ratio, with values close to 700 m 2 g -1 . This is in good agreement with the fact that their isotherms overlap at relative pressures below 0.2-0.3 and the micropore volumes calculated from DR equation for the three aerogels (Table 2) . Total pore volumes monotonically increased as the R/C ratio decreased; indicating that low R/C ratio results in a fast polycondensation favoring the formation of micro and mesopores. Contrarily, high R/C values yield large macropores formed by large clusters with a highly cross-linked structure [36] . On the other hand, the activation process induced a notorious increase in the surface area and micropore volume in all the samples, with some differences depending on the R/C ratio of the aerogels. For CAG200A (lowest R/C), the activation does not seem to strongly affect the mesoporosity, since the mesopore volume increased slightly but the hysteresis loop remained unchanged in position and shape. In the case of CAG400A, the development of microporosity upon activation is accompanied with a small increase in the mesopore volume, although the hysteresis loop shifts slightly toward lower relative pressures, indicating the presence of mesopores of smaller sizes. Finally, the activation provoked a clear change in the isotherm shape (type I after activation) for the sample with the highest R/C ratio, indicating either the collapse of the large pores or the formation of larger macropores, which size cannot be determined by N 2 adsorption at -196°C. The pore size distribution displayed in Fig. 5 confirmed these observations, and revealed a direct relationship between the average pore size and the R/C ratio. High R/C ratios favor the formation of large pores, whereas a monodispersed pore size distribution in the mesopore range was obtained for R/ C of 200, with an average pore size of ca. 14 nm. These results agree with early reports on the porosity of carbon gels prepared with various R/C ratios [37, 38] . Summarizing, we have synthesized a series of carbon aerogels that exhibit a wide variety of porous features within the micro/ mesopore range, which will undoubtedly influence upon their capacitive properties for the electro-assisted removal of ions [39] .
Electrochemical performance of the carbon aerogels
Cyclic voltamograms of pyrolyzed and activated aerogels were recorded in 0.1 M sodium nitrate and phosphate, respectively. Figure 6 shows the voltammograms recorded at 0.5 mV s -1 in three-electrode cells. The profiles are characterized by a nearly rectangular loop expected for a pure capacitive behavior when ions are effectively electrosorbed within the electric double layer at the electrode surface [40] . An anodic current increase likely related to pseudo-faradaic reactions was observed at potentials above ?200 mV versus Hg/Hg 2 SO 4 in some of the experiments, particularly for those samples exhibiting high surface areas. This effect has been correlated to side reaction including the electrolyte decomposition [40, 41] . It was more clearly detected in the voltammograms recorded in sodium phosphate solution.
The capacitance values of the pyrolyzed aerogels in NaNO 3 Counts / a.u.
Binding energy / eV
Counts / a.u.
Binding energy / eV capacitance in all samples with the following trend:
. Interestingly, there is no clear correlation with the surface area or micropore volume of the aerogels (Table 2) ; instead, the desalting capacity seems to be related to the mesoporosity, pointing out the outstanding role of the accessibility of the ions to the inner porosity of the carbon electrodes (Supplementary info). were, respectively, found for activated carbons [42] . These values are close to those recorded for CAG200A in the same rate (61.5 F g -1 ) evidencing the validity of our approach. The highest adsorption of NO 3 -anions has also been reported for ordered mesoporous carbon and hierarchical porous carbon and attributed to the balance between hydrated radius and valence providing stronger electrostatic force [43] . Compared to nitrate salt (Fig. 6b) , capacitance values were similar in phosphate electrolyte for CAG400P (50 F g -1 ) and CAG600P (55 F g -1 ), with a significant decrease in the value obtained for CAG200P (78 F g -1 ).
Previous reports have emphasized that the electrosorption procedure is influenced by both hydrated radius and the valence of the salt ions [44] . Therefore, we attribute this result to the large ionic size of phosphate anions [8] . Thus, it seems that the large pores in CAG400P and CAG600P would favor the adsorption of large phosphate anions, whereas the mesopores in CAG200P would not be large enough to suitably accommodate these ions. This is clearly seen also in the activated series; even though capacitance values of the activated samples are higher than those of the pyrolyzed ones-CAG400A (61 F g -1
), CAG600A (56 F g -1 ,) and CAG200A (82 F g -1 )-the effect was less pronounced than in the case of nitrates. These results point out to the lowest R/C ratio and activation as beneficial factors to provide enhanced capacitive performance for nitrate and phosphate adsorption. The high capacitance values recorded for activated samples can be correlated to the inherent decrease of density when amorphous carbon occupying inner pores is released by thermal activation. This fact is also supported by the fact that the range of size of mesopores found in CAG200P is not wide enough to Figure 7 shows the cyclic voltammograms recorded for CAG200A at several scan rates in the presence of solutions of nitrate and phosphate anions. On increasing the scan rate, the typical rectangular shape is distorted becoming a leaf-like shape, and a decrease in the capacitance is detected. The ratedependent behavior results from the limited time to transport the salt ions and diffuse into the inner pores of the bulk phase. As a consequence, the accessible surface area for ion adsorption is reduced [43] . An extended cycling of a cell assembled with a CAG200A electrode, immersed in 0.1 M solution of NaNO 3 , demonstrated to be stable for a long-term cycling (Fig. 8) .
The ohmic resistances for ionic migration into the pores at high rates have an influence on the formation of the electric double layer. Thus, the evaluation of the kinetic behavior is needed for a full electrochemical characterization of these electrodes. The kinetic response of pyrolyzed and activated carbon aerogel was analyzed by the chronocoulometric relaxation after subjecting the cell to a potential step (Fig. 9) . For the sake of comparison, charge values have been normalized to the maximum accumulated charge at the end of the experiment of each of the studied aerogels. A first-order kinetics is obtained for most of the pulse time comprising at least the seventy percent of the total accumulated charge. By applying the following equation to the charge transient curve, the time constants (s = R e C sp ) can be calculated [37] :
where Q 0 is the electrode's charge at the equilibrium and t is the time of the potential step. R e and C sp are the resistance and specific capacitance of the electrode, respectively. The values are compiled in Table 3 .
Regarding separately the four rows of values corresponding to the electrosorption in pyrolyzed and activated, the lowest time constants were recorded for CAG200 aerogels. It evidences the beneficial effect of the large mesoporous volume recorded for these samples. Otherwise, the adsorption of sodium nitrate is less kinetically impeded for CAG200 and CAG400 as inferred from the lower values recorded in these experiments. In general, the activation of the carbon aerogels brought about a decrease in the time constant for both electrolytes. It can be attributed to the pore opening effect exerted by the thermal reaction with CO 2 . Nevertheless, the decrease observed for the adsorption of sodium phosphate on activated CAG200A was lower than for the other aerogels. Impedance spectroscopy is a valuable tool to determine the internal electrode resistance to the ion migration at the carbon aerogel. The Nyquist plots for both pyrolyzed and activated aerogels immersed in the electrolyte solutions are shown in Fig. 10 . These plots have been fitted to the equivalent circuit included in Fig. 10b . R elec is the solution resistance, R pol is the polarization impedance, W is the Warburg impedance, and CPE is a constant phase element is used to overcome the non-ideal behavior of the electrode. The high-frequency response is ascribable to the bulk resistance of the solution (R el ), whose contribution to the cell resistance was negligible. The analysis of this domain was not regarded because of the negligible contribution. The resistance to ion migration through the pore structure is determined from the real impedance of the semicircle located at intermediate frequencies (R pol ) [45, 46] . The resistance values calculated for the aerogel electrodes (Table 4) showed a similar sequence to that observed for the time constants calculated from the chronocoulometric curves. As seen, R pol values corresponding to the electrosorption of sodium nitrate decreased with the activation of the samples, suggesting that the pore widening occurring during the activation reaction [4] facilitates the accessibility and thus the migration of ions. Resistance values were higher for the adsorption of phosphates, as expected given the larger size of these ions. Interestingly, a high R pol value was obtained for the adsorption of phosphates on activated CAG200A. Similar results were recently observed for a related aerogel prepared at R/C = 100, being attributed to the higher increase of micropore volume built after the activation reaction. It exerts a sieve effect that hinders the migration of large phosphate anions [47] . This result is in good agreement with the slow relaxation observed for this aerogel (Table 3) .
Comparatively, the electrochemical characterization of the series of carbon aerogel electrodes indicates the better performance of CAG200A over the rest of the materials. It seems that the existence of a well-developed unimodal mesoporous structure in CAG200A is a crucial factor determining the fast response and high capacitance for the electrosorption of nitrate and phosphate anions [48] .
Based on its better performance in sodium nitrate, CAG200A electrode was selected to evaluate the effect of the electrolyte concentration and the applied voltage on the electrosorption capacity. Figure 11a solution was employed. This result shows the suitability of the CAG200A electrode to efficiently remove ionic species from concentrated electrolytes. The effect of the applied voltage was also evaluated in 0.025 M NaNO 3 , in order to optimize the electrosorption properties of CAG200A under these conditions (Fig. 11b) . The electrosorption capacity increased to 0.10 and 0.12 mmol g -1 for applied voltages of 1.2 and 1.5 V, respectively. Despite the higher desalting capacity at 1.5 V, a high residual relaxation current was recorded after the charge period. This can be indicative of certain irreversibility, for which 1.2 V was chosen for further experiments on the cycleability of the electrodes. Figure 12 shows the performance of symmetric cells using pyrolyzed and activated CAG200 aerogel as electrodes on consecutive charge/discharge cycles in 0.1 M NaNO 3 and Na 3 PO 4 . As expected based on the electrochemical characterization of the electrodes on the 3-electrode cell, higher deionization capacities were obtained for the activated aerogel electrode compared to the pyrolyzed one. Most importantly, this trend was maintained after several cycles, indicating that the electrodes are stable at the high applied potentials in both electrolytes. The electrosorption capacity was higher for sodium nitrate (0.17 mmol g -1 ) than for sodium phosphate (0.11 mmol g -1 ), which is also in good agreement with the capacitance values recorded in the 3-electrode cells for this sample (Fig. 5) . These values are well above those reported for the adsorption of nitrate on carbon cloth [49] .The discharge of nitrate anions was more efficient after activation of the aerogel, revealing the beneficial effect of activation upon the nitrate electrosorption. This result agrees with the lower impedance and time constant observed for the sodium nitrate electrosorption in pyrolyzed CAG200.
Conclusions
Three carbon aerogels with varied R/C ratio were synthesized and subsequently activated under CO 2 in order to prepare electrode materials with different micro/mesopore structure. XRD patterns and Raman spectra showed that despite the low structural ordering of the aerogels, there is an important contribution of domains of a graphitic structure, very unusual for carbon aerogels nanoporous carbons synthesized at low temperatures. Raman spectroscopy also showed a correlation between the structural ordering and the R/C ratio, with high resorcinol contents favoring the formation of more ordered carbon structures. All the synthesized carbon aerogels presented a welldeveloped micro/mesoporous structure. Whereas all the pyrolyzed materials presented similar microporosity, regardless the R/C ratio, the formation of mesopores with a narrow size distribution is connected to low R/C values. In contrast, high R/C values yield large macropores resulting from large clusters with a highly cross-linked structure. Activation under CO 2 provoked an increase in the micropore volumes, accompanied by the enlargement of the mesopores-this effect being more significant for samples with R/C 400 and 600.
Cyclic voltammograms in various electrolytes showed large capacitance values for sample CAG200A, likely attributed to its enhanced surface area and pore volume, as well as an accessible pore structure that enables fast charge kinetics and ion migration for the electrosorption of both salts. The desalination experiments performed in both ionic solutions using pyrolyzed and activated CAG200A aerogel electrodes revealed an efficient electrosorption of ionic species on consecutive charge/discharge cycles, confirming the stability of the aerogel electrodes at the high applied potentials in both electrolytes.
